Pathways involved in amylin's anorectic action : from intracellular signaling to neuronal networks by Soares Potes, Catarina Alexandra
Pathways Involved in Amylin's Anorectic Action:
from Intracellular Signaling to Neuronal Networks
Dissertation
zur







Catarina Alexandra Soares Potes
aus Portugal
Promotionskomitee
Prof. Dr. Max Gassmann (Vorsitz)
Prof. Dr. Thomas A. Lutz (Leitung der Dissertation)
PD Dr. Thomas Riediger (fachlicher Betreuer)
Prof. Dr. Carsten A. Wagner






1. Control of body weight and food intake 10
1.1. Homeostatic vs. non-homeostatic regulation 10
1.2. Imbalance in the system 12
1.2.1. Obesity vs. Anorexia 12
1.2.2. Epidemiological data 14
1.3. Brain areas involved in the homeostatic control of eating 16
1.3.1. Brainstem areas 17
1.3.2. Hypothalamic areas 20
1.4. Peptides controlling eating 25
1.4.1. Adiposity signals 25
1.4.2. Ghrelin 27
1.4.3. Satiation signals 28
1.5. Model of energy homeostasis regulation 32
2. Amylin 34
2.1. General facts 34
2.1.1. Synthesis, secretion and clearance 34
2.1.2. Receptors and binding sites 35
2.1.3. Functions and sites of action 36
2.1.3.1. Actions involved in glucose homeostasis 36
2.1.3.2. Energy expenditure 36
2.1.3.3. Adiposity 37
2.2. Amylin's effects on eating 38
2.2.1. Central site of action 39
2.2.2. Characteristics of neurons mediating amylin signaling 41
2.2.2.1 .Sensitivity to nutrients 41
2.2.2.2.1ntracellular signaling molecules 42
2.2.2.3.Neurotransmitters involved in amylin signaling 43
3
2.2.3. Neuronal pathways involved in amylin signaling
2.2.4. Amylin interactions with other hormones regulating eating
44
45
Aims of the Study
Aim 1: Identification of neuronal connections from amylin-activated areas 50
to the rostro-dorsal LHA
Aim 2: Involvement of brainstem noradrenergic neurons in amylin's anorectic effect 51
Aim 3: Investigation of amylin-induced activation of the ERK pathway 52
and implication in amylin's anorectic action
Paper 1 - Identification of central projections from amylin-activated neurons 55
to the lateral hypothalamus
Paper 2 - Noradrenergic neurons of the area postrema mediate amylin's 77
anorexigenic action
Paper 3 - The ERK 1/2 cascade is activated in structures of the 89
AP/NTS-LPB-Ce-BSTL axis in response to amylin
Conclusions and Perspectives
1 - The neuronal pathways mediating amylin signaling 116
2- The neurochemical nature ofAP neurons mediating amylin induced anorexia 119
3- Intracellular signaling cascades activated by amylin 121
4- Proposed mechanisms mediating amylin signaling in the 123
central nervous system




Grants, Publications, Presentations, Prizes 154
4
